Manipulation of human pluripotent embryonal carcinoma stem cells and the development of neural subtypes.
There are few reliable cell systems available to study the process of human neural development. Embryonal carcinoma (EC) cells are pluripotent stem cells derived from teratocarcinomas and offer a robust culture system to research cell differentiation in a manner pertinent to embryogenesis. Here, we describe the recent development of a series of culture procedures that together can be used to induce the differentiation of human EC stem cells, resulting in the formation of either pure populations of differentiated neurons, populations of differentiated astrocytes, or populations of immature neuronal cell types. Cell-type-specific markers were used to examine the induction of EC stem cell differentiation by retinoic acid. In direct response to manipulation of the culture environment, the expression of cell type markers correlated with the differentiation and appearance of distinct neural cell types, including neurons and astrocytes. These experiments demonstrate that cultured human EC stem cells provide a robust model cell system capable of reproducibly forming neural subtypes for research purposes.